While dialysis has been widely used as a separation technique for a long time, Craig and his coworkers (1, 2) recently developed it as a simple and convenient method to characterize a variety of biochemical solutes. This characterization is based on the shape of the escape curves of the solutes during aqueous thin-film dialysis. With this thin-film technique, the dialyzing solution (about 0.6 In the case where V2 is much larger than V\, V2 can be considered reasonably constant.
tions, based on first-order kinetic models, to show how solute impurity, association, or aggregation could cause the escape curves to deviate from linearity. While no proof was mentioned about the kinetic models used in their calculations, deviation from linearity can still be observed even with pure homogeneous solutes that do not associate (1).
Though many factors affect the observed shape of the escape curves, one phenomenon, i.e., osmotic flow, although well known itself, has been neglected. In this paper, we would like to stress its importance in affecting the shape of the escape curves. Computer calculations in terms of three phenomenal parameters-permeability coefficient, filtration coefficient, and reflection coefficient-were used to illustrate the effects. The calculations are qualitatively confirmed by experimental results reported for the thin film dialysis measurements.
THEORY AND CALCULATIONS
A general dialysis system can be described as consisting of two In order to describe this osmotic flow, we used general phenomenal equations derived from the irreversible thermodynamic theory. Three experimentally measurable parameters, the filtration coefficient Lp, the reflection coefficient , and the permeability coefficient can be used to describe the phenomena (5 
RESULTS AND DISCUSSION
A typical calculation result for the "thin-film" dialysis system (i.e., Vi°= 0.6 ml, V2 = 9 ml, and S = 45 cm2) is shown in Figure 1 In the actual sense, the three parameters used to describe the dialysis system probably would not be constant in the whole experimental period of obtaining the dialysis escaping curves. However, as shown in Figure 1 Since the total osmotic flow rate is directly proportional to the membrane area available, the volume change in Vi would be much pronounced for the system with a high ratio of membrane area to Vi, like the "thin-film" dialysis system. When this kind of system is used to characterize a variety of naturally occuring solutes, the dilution effects were obviously observed and, for certain proteins, the increase in Vi was reported as much larger than 50% (1).
In a dialysis system where the ratio of membrane area to the cell volume is much smaller than that in thin film dialysis system, the osmotic effect would be much less severe, and little attention was paid to its effect on the shape of escape curves.
In applying the dialysis technique to characterize the relatively high molecular weight compounds, even when experimentally a straight escape curve is obtained, no definite conclusions could be made with respect to the "ideality" of the compounds in solution. This is because the downward curving effect inherently caused by solute aggregation (4) could be masked by upward curving effects of osmotic flow on the escape curves.
In the present paper, we have illustrated the effect of osmotic flow on the up-curving of the escape curves using the three parameters Lp, , and and compared some The procedures involve concentration and cleanup by distillation and/or extraction, followed by separation by gasliquid chromatography (GLC) and detection by either the Coulson electrolytic conductivity or the alkali flame ionization detectors (6) . Because they are nonspecific to TV-nitroso compounds, the GLC detectors are useful for screening purposes only; confirmation by GLC-mass spectrometry is still mandatory (7, 8 A new detection technique, called the Thermal Energy Analyzer (TEA), which is both highly sensitive and highly selective to all TV-nitroso compounds, has been reported recently (9, 10). We report here on a practical TEA system which may also be used as a detector for gas-liquid chromatography (11 The pyrolyzer inlet is constructed in a manner similar to a gas chromatograph injection port, with provision for preheated carrier gas, a septum, and electrical heaters for maintaining the temperature in excess of 275°C. A schematic of the TEA is shown in Figure All the solvents, the TV-nitroso compounds, and the potential interferences were used as received, without further purification.
Procedure. As in gas chromatography, 1-to 10-m1 liquid samples were introduced, by means of a hypodermic needle, directly into the flash vaporization chamber of the TEA.
RESULTS
The integrated TEA response to approximately 1 Mg/ml solutions of twelve different TV-nitroso compounds in ethanol is shown in Table I .
Calibration curves for five TV-nitroso compounds of different chemical structure (TV-nitrosodimethylamine, TV-nitroso-TV-ethylaniline, 9-nitrosocarbazole, TV-nitroso-TVmethyl urethane, and TV-methyl-TV-nitroso-TV-nitroguanidine) are shown in Figure 2 . 
